Breast cancer in India appears to be diagnosed more in the young women, but whether this is an actual higher incidence, and hence a matter of concern, needs more clarity, and the extent to which correctable measures can be taken to reduce or overcome this additional disease burden, if any, has to be better understood. The article analyzes these and more in a systematic manner and highlights the important issues in the very young women which makes the clinical management of breast cancer more complex.
Breast cancer in India appears to be diagnosed more in the young women, but whether this is an actual higher incidence, and hence a matter of concern, needs more clarity, and the extent to which correctable measures can be taken to reduce or overcome this additional disease burden, if any, has to be better understood. Cancer in the young women has major fallout as it afflicts them while they are still in the prime of their life and are caring for young families and some are also professionally engaged. The implications are huge and it affects not just the woman herself personally, financially, and socially but also the whole family and society at large There is an apparent higher incidence of breast cancer noted in younger women in India as compared to the west. The median age of presentation at diagnosis is 49 years in India as against 62 in the western population. This is a relative figure as the population is made up of mostly younger women (nearly 75% below age 50, Fig. 1 ), and this unequal population age distribution with predominance of younger population in India as compared to the west (https://en.wikipedia.org/wiki/ Demographics_of_India) tilts the balance to the left. Improvement in education and awareness towards cancer in this age group also is contributory. There is, however, no difference in age-specific incidence between India and the rest of the world.
As far as stage of breast cancer at presentation, nearly half the cancers across India are later stages or locally advanced at time of diagnosis. As cancer is not a national health problem (as against communicable diseases), there is no cancer screening program in India and awareness and health education plays an important role in early detection of breast cancer. As far as the total cancer burden in India is concerned, there is a prediction by the International Agency for Research in Cancer (IARC) in Lyon (GLOBOCAN project) [1] , France, stating that in India, there is an expected increase of breast cancer incidence from the one million cases in 2012 to nearly 1.7 million in the next 15 years. Also, the deaths due to any cancer will nearly double from 7 million estimated in 2012 to 12 million in 2035 with the current cancer care scenario indicating a need for improving awareness and encouraging early detection, and priority need to improve breast cancer care across the country.
Standard screening modality of mammography has failed as a tool for early detection of breast cancer in young women below age of 50 and resulted in more harms than the small benefit observed in lowering mortality in these young women. Hence, the US preventive task force does not recommend routine screening for breast cancer in women aged 40-49 years [2] unless qualifying as a high risk, where additional MRI may be required to improve detection. Breast self-examination randomized trials [3] did not succeed in lowering mortality due to breast cancer due to its various limitations and poor compliance. The randomized trial of clinical breast examination [4] has been able to detect more cancers in the screened arm but yet to show a benefit of reducing mortality from breast cancer. The fact however remains that early detection of cancer in lower stages results in better survival and improving awareness helps in earlier diagnosis and treatment, and helps in achieving this objective.
The population-based registry in Mumbai (Mumbai Cancer Registry) reported time-trends in breast cancer from 1976 to 2005. Classifying the women as Byounger^if 25-49 and Bolder^if 50-74, and using models to predict age-adjusted rates and number of breast cancer cases by 2025, the estimated annual percent change (EAPC) in incidence for older women over the next 3 decades was higher at 1.6% (95% CI 1.1-2.0) while it was lesser but still significant at 1% (95% CI 0.2-1.8) in younger women [5] .
The changing landscapes over the regional variations in breast cancer risk in India do seem to indicate at how things may evolve in years to come. The vast difference in the incidence and risk of developing breast cancer between rural and urban areas itself is a warning that changing lifestyles and reproductive patterns in the urbanized society is increasing the risks for development of breast cancer [6] . The life time risk of breast cancer in rural registries is 1 in 60, while in the urban areas such as Mumbai, the life time risk for developing breast cancer is 1 in 28. Unless awareness on the risk factors is improved, the incidence will continue to rise and we could reach abreast to the risks seen in developed countries. This is still far lower than the risk for developing breast cancer seen in women living in the US and UK where the life time risk is 1 in 8 women.
Cancers in young women tend to be more aggressive, of higher grade, with rapid proliferation, and larger tumors, with a predominant triple-negative biology [7] . All these indicate a poorer prognosis. Young age has been reported in India as well to correlate with relatively poorer outcome disease [8] [9] [10] [11] . Surprisingly, age had no impact on outcome in our patients with early cancer in a recent retrospective multivariate analysis of hospital-based data. It appears that outcome is inferior with later stage at presentation, higher grade, positive lymph node status and adverse biology of tumors, and features commonly seen in the younger women (unpublished data, under consideration for publication by the Indian Journal of Cancer).
Chemotherapy is also, thus, more frequently required in younger women, and due to its suppressive effect on ovarian function, it also has major implications on fertility preservation in this age group. With increasing age at marriage and delayed childbearing, many premenopausal women may not have had started family when they are diagnosed with breast cancer. Delayed childbirth itself is also a risk factor for onset of breast cancer. Detailed evaluation of fertility status, and having a fertility expert as part of the multidisciplinary disease management group aids in proper assessment, counseling, and appropriate fertility preservation advice for individual patient.
Standard methods of fertility preservation, like oocyte preservation or embryo preservation, are being offered before commencing chemotherapy, with reasonably encouraging results in those who subsequently avail of the conception procedure at the end of their cancer treatment [12] , with cost being the highest limiting factor. It is important to understand the costs involved and actual success or failure of such procedures before offering them as standard routine. An interesting recent cross-sectional survey [13] in women and men (above 18 years of age) who had preserved gonadal tissue at start of their cancer treatment showed that there is a 58% chance of natural conception, very few women (13%) and men (22%) actually availed of the preserved tissue for attempting conception, and the procedure was more successful in men than in women (80 vs 18%). However, this was a survey wherein the respondents were only 302 of 870 who had availed of the facility of gonadal preservation. This indicates a need for a more focused prospective study to understand the success of Chemotherapy-induced amenorrhea is known to occur in premenopausal women on treatment. Conservation of fertility during chemotherapy is therefore very important in young women who have been advised neo-adjuvant or adjuvant chemotherapy, and have previously had either no children or are wishing to conceive again after completion of breast cancer treatment. This was reported in a randomized trial in 257 premenopausal eligible women, aptly called Preservation of Ovarian Function study (POEMS study) [14] , wherein concurrent use of gonadotropin-releasing hormone analogs (GnRHa) along with chemotherapy versus chemotherapy alone, in hormone receptor-negative women, showed a benefit with increased resumption of ovarian function, better pregnancy rates, along with a significant DFS (p = 0.04) and OS (p = 0.05) benefit. Among 135 women with primary end-point data, there was a lower ovarian failure rate with goserelin plus chemotherapy use than chemotherapy alone, 8% vs. 22%, OR 0.30; 95% CI, 0.09-0.97, (2-sided p = 0.04). Pregnancy occurred significantly more in women in the goserelin group than in chemotherapy-alone group (21% vs. 11%, p = 0.03).
A recently completed pooled analysis of five randomized trials [15] investigating temporary ovarian suppression with GnRHa during chemotherapy as a strategy to preserve ovarian function and fertility in 873 premenopausal early breast cancer patients (in both HR negative and some HR positive) showed a significant reduction in risk of chemotherapy-induced premature ovarian insufficiency rate (14.1% vs 30.9%, OR 0.38, 95% CI 0.26-0.57, p < 0.001), with a greater number of women in GnRHa group reporting successful conception (10.3% vs 5.5%, IRR 1.83, 95% CI 1.06-3.15, p = 0.03). Thus, there appears to be a strong case for use of GnRHa concurrent with chemotherapy in preservation of ovarian function in young premenopausal women wishing for fertility, irrespective of hormone receptor status. The use, however, did not impact on DFS or OS in these women in the meta-analysis.
If a diagnosis of triple-negative breast cancer (TNBC) is established, a waiting period of 2 years (which is the duration of high early relapse risk) is advised post completion of adjuvant therapy before contemplating conception. In the subset of women who have hormone receptor (HR)-positive disease, the story is very different. Although they are considered to carry a lower relapse risk and relatively better outcome as compared to HR-negative breast cancer, pregnancy is either not feasible in presence of ongoing hormonal treatment such as tamoxifen plus ovarian suppression for 5 years (based on the combined results of SOFT plus TEXT trials of IBCSG) [16] or is contraindicated (when treated with tamoxifen alone) whereby the duration of treatment with tamoxifen in ERpositive breast cancer in premenopausal women may be continued for a total of 10 years based on the results of ATLAS trial [17] .
The effect of tamoxifen on fertility preservation is also unclear and needs to be explored more in details. Proposed POSITIVE study [18] with BIG group will answer the question whether an intentional break in hormonal therapy with pregnancy being permitted after a drug-free washout period of 3 months, and delayed restarting hormones after successful completion of pregnancy has any detrimental effect on the cancer outcomes. Hormone receptor-expressing cancers are relatively better outcome disease and thus any harm by discontinuation of hormonal therapy will not be acceptable.
To sum up, breast cancer in young women has significant implications on quality of life, poses major challenges in detection, treatment, and is associated with relatively poorer outcome. Addressing all these issues is a priority to ensure overall better survival with a satisfactory quality of life.
